U n ita t de F arm acognosia, D ep artam en t de F arm aco lo g ia, F a cu lta t de F arm ac ia, U niversität de V alencia, c/V icent A ndres Estelles s/n, B urjassot, 46100 V alencia, Spain Z. N aturforsch. 48c, 4 1 7 -4 1 9 (1993); received N ov em b er 9 /D ecem ber 21, 1992 Chondrilla juncea, L actuceae, A steraceae, C affeo y ltartro n ic Acid, F lav o n o id s C affeoyltartronic acid and oth er eleven phenolic co m p o u n d s were identified in the M eO H ex tract o f Chondrilla juncea: the flavonoids luteolin, luteolin-7-glucoside, luteolin-7-galactosylglucuronide and quercetin-3-galactoside; the phenolic acids p ro to catech u ic, caffeic, chlorogenic, isochlorogenic and isoferulic an d the coum arins cichoriin and aesculetin. T he ta x o n o m ic im plications o f these com pounds have been discussed.
Introduction
The genus Chondrilla (Asteraceae) belongs to the subtribe Crepidinae of the tribe Lactuceae. This genus includes four European species, but Chondrilla juncea L. is the only one that grows in the Iberian Peninsula [1] , The chemistry o f this plant has not been studied before. This report de scribes the phenolic com pounds from C. juncea and discusses their chemotaxonomic value within the family Asteraceae.
Results
Twelve phenolic com pounds were detected in the M eOH extract of aerial parts of C. juncea. Two o f them were identified by spectroscopic methods ('H , 13C N M R and UV) as 2-O-caffeoyltartronic acid and luteolin-7-O-galactosylglucuronide.
C om pound 1 was characterized as 2-O-caffeoyltartronic acid according to the following results: UV spectra showed that the addition o f NaOH caused a strong bathochrom ic shift o f from 325 to 373 nm, which is typical of caffeoyl ester. The change from blue to greenish-blue observed when the ester was analyzed by TLC under UV (350 nm) with treatment of N H 3 vapour suggested the com pound to be a caffeic acid ester [2] . 13C N M R (D 20 ) tartronic moiety: 5 (ppm) 169.4 (C -l' and C-3'), 75.5 (C-2'); caffeoyl moiety: 127.9 (C -l), 123.7 (C-2), 147.9 (C-3), 145.1 (C-4), 117.0 (C-5), 116.1 (C-6), 147.5 (C -l), 114.9 (C-8), 174.5 (C-9). The presence of the signal corresponding to C -l at 147.5, ca. 2 ppm at a lower field than expected when we com pare it with other caffeoate deriva tives, is due to the strong electronegative effect of the two carboxylic groups in the tartronic moiety 5.48 (s, H-2'). These data constitute the first report o f a l3C N M R spectrum for the com pound, whereas the 'H N M R spectrum coincides with that of caffeoyltartronic acid, which has been localized so far in Vigna radiata (Fabaceae) [3] .
Com pound 2 was identified as luteolin-7-Ogalactosylglucuronide on the basis o f its R { value, partial hydrolysis and UV spectra. It gave an UV spectrum nearly equal to that o f the luteolin [4] ex cept for the fact that the lack o f any shift in band II with NaOAc indicated a 7-O-substituted structure [5] . Its chrom atographic behaviour suggested the presence o f two sugars linked to the aglycone. Acid hydrolysis gave luteolin, galactose and gluc uronic acid as products whereas enzymatic hydro lysis with galactosidase gave luteolin-7-O-glucuronide [6] and galactose.
In addition to the above com pounds ten pheno lics were detected by H PLC -D A D . These sub stances were: three flavonoids: luteolin (3), luteolin-7-glucoside (4) and quercetin-3-galactoside (5); five phenolic acids: protocatechuic (6), caffeic (7), chlorogenic (8), isochlorogenic (9) and isoferulic (10); and two coumarins: cichoriin (11) and aescu letin (12). They were identified by comparing their values obtained by co-TLC with authentic sam ples and by their H PLC retention times and UV spectra of the H PLC -D A D peaks with those of the reference com pounds (Table I) 
Discussion
Two remarkable facts revealed by this study are the occurrence of 2-O-caffeoyltartronic acid and the presence of the rare flavonoid luteolin-7-Ogalactosylglucuronide. The former is significant because this is not only the first time th at a tartronic acid ester derivative has been identified in the tribe Lactuceae, but also in the whole Compositae. Hydroxycinnamic esters are in nature in the form of caffeoates, p-coum aroates, feruloates and sinapoates of mono-, di-, or trisaccharides and quinic acid, being restricted, mainly though not entirely, to sympetalous plants [7] . The hydroxy cinnamic esters of aliphatic hydroxy acids (tartar ic, malic, isocitric, tartronic, ...), constitute a group which seems to be present in a highly spo radic manner. Various caffeoyl-tartaric derivatives were localized in wines and in edible members of the tribe Lactuceae (Cichorium, L actuca), but in recent years these esters of hydroxy acids has been reported in several taxa with m arkedly different phylogeny. M any hydroxycinnamoyl derivatives of tartaric acid are present in Lamiaceae [8] , Asteraceae [9] , Vitaceae [10] , Chenopodiaceae [11] and even in Equisetaceae [12] ; malic conjugates can be found in Brassicaceae [13] and Urticaceae [14] (both families belonging to the subclass Dilleniidae); isocitric derivatives in Am aranthaceae [15] , and finally, caffeoyl-tartronic acid, which has been localized only in Fabaceae [3] and now in Asteraceae. The presence of the luteolin-7-Ogalactosylglucuronide, on the other hand, is signif icant because we have very recently described it as a new com pound in Andryala ragusina, another species of subtribe Crepidinae [6] , Like other genera of the same subtribe, C. ju n cea contains the widespread luteolin and its 7-glucoside, although apigenin and its derivatives are absent, in contrast to the Crepidinae species studied so far. The presence of quercetin-3-galactoside is noteworthy because this flavonol has only been detected before in one member of this sub tribe, Sonchus asper subsp. asper [16] , whereas it is common in species of Leontodontinae [17] , anoth er subtribe of Lactuceae. With respect to the coum arin content, the presence of cichoriin and aesculetin serves to strengthen the links between Chondrilla and other genera o f the Crepidinae (Crepis [18] , Launaea [19] , Hieracium [20] and Son chus [16] ) and distinguishes this subtribe from Leontodontinae where they are absent [17] , Phenolic acids are not of high value chemotaxonomically because of their wide distribution in these species [16] [17] [18] [19] [20] .
Materials and Methods

Plant material and extraction
Leaves and stems of C. juncea was collected at the flowering stage in Cillas (Guadalajara, Spain) in August 1989 and a voucher specimen was depo sited in the Herbarium of the Faculty of Pharmacy (Valencia, Spain). Air-dried and powdered plant (300 g) was extracted in a soxhlet with CH2C12 and M eOH. MeOH extract (26.6 g) was concentrated, dissolved in water and fractionated with Et20 and BuOH to yield Et20 (4.4 g) and BuOH (6.2 g) ex tracts. A small am ount of fresh plant material was extracted with hot EtOH proving the presence of free flavonoid aglycones.
Separation and identification
Both extracts were subjected to gel filtration with Sephadex LH-20 and eluted with MeOH to yield nine and eight fractions, respectively, of the E t20 and BuOH extracts. Enzymatic hydrolysis was carried out with 1 mg of com pound 2 in 2 ml o f pH 5 buffer (an aqueous 0.5 m N aO A c solution adjusted to pH 5 with AcOH) and 1 mg o f ß-galactosidase (Sigma). The reaction was m aintained for 12 h at 37 °C [5] .
